SUMMARY A series of 59 patients were examined for loss of corneal sensitivity. Thirty-five of them suffered from scleritis and 24 suffered from episcleritis. There was a difference between the 2 conditions in that significantly more patients with scleritis were affected than patients with episcleritis. It was also found that among the scleritis patients there was a close relationship between the number of quadrants affected and decrease in sensitivity. Five patients had necrotising scleritis, and they all showed marked loss of sensitivity. Sensitivity returned to normal when the scleritis resolved except when a large area of scleral ectasia resulted.
Episcleritis is a benign disease, causing no permanent damage to the eye and requiring only local therapy to hasten its resolution. Scleritis is a disease which, although varying greatly in severity, can be blinding on occasion. It requires systemic therapy and careful supervision in order to avoid the diastrous complications which may supervene.
It can be difficult at times to distinguish between the two conditions, especially when they are seen in the early stages, and it is at this stage that it is desirable to diagnose scleritis so that early treatment can be instituted. The presence of pain as opposed to discomfort, the vascular pattern, the appearance of scleral transparency, and the response to treatment are all of help when assessing a patient (Watson and Hazleman, 1976) . Any additional clinical test that would be of value in distinguishing between episcleritis and scleritis would therefore be welcome.
It was thought that corneal sensation might be affected differently in the two conditions. Scleritis is usually a granulomatous condition destroying the sclera where the collagen fibres are more closely arranged, while episcleritis is an inflammatory condition in vascular tissues where collagen fibres of the episclera are more loosely arranged. The majority of nerve fibres subserving corneal sensation pass forwards between the sclera and choroid until they branch and pass through the sclera to the region of the limbus to form the perilimbal plexus. It would seem likely that scleritis would be more likely to cause swelling of the scleral fibres and consequent compression and possible destruction of the nerve fibres than would episcleritis. It is also known that corneal sensation may be profoundly affected in cases of sclerokeratitis due to herpes zoster, although other factors are operative here (Marsh, 1973) .
In order to investigate the possible decrease in sensation in the two disorders a total of 59 patients attending the Scleritis Clinic at Moorfields Eye Hospital, City Road, London, suffering from scleritis and episcleritis were examined.
Methods
The instrument used to examine the corneal sensation was the corneal aesthesiometer of Cochet and Bonnet (Fig. 1 ). This instrument is based on the principle first described by von Frey and modified later by Boberg-Ans (Boberg-Ans, 1955) . The instrument has many disadvantages but it does have the virtue of extreme portability and ease of manipulation. It consists of a filament of nylon contained in a holder, one end of the filament projecting out. The length of the projecting portion can be controlled by a small milled wheel on the handle. The instrument works on the principle that the longer the length of filament projecting, the less the pressure required to bend it.
The patient was placed in a reclining chair and was instructed to look at a point on the ceiling. The instrument was set on its longest length, which is 6 cm, and was slowly brought down to the corneal surface, ensuring that it was applied at right-angles to the cornea. The filament was pressed 650 The corneal sensation at the centre of the cornea and in the 4 quadrants was tested as shown (Fig. 2) .
The results of the test on each eye were recorded on a chart as shown (Fig. 3 ). It will be seen that, the lower the number of figures obtained in each region, the less acute the corneal sensitivity. Conversely, the higher the recorded number the greater the sensitivity.
The quadrants chosen were the temporal, nasal, superior, and inferior rather than superotemporal, inferotemporal, superonasal, and inferonasal, because it was felt that the nasal and temporal situation On the same chart the distribution of the scleritis was recorded by radial lines. The closer the lines were together the greater the intensity of the inflammation. A special note was made of areas of necrotising scleritis if present because it was felt that the latter was of particular importance. Cornea involved by sclerosing keratitis was indicated and staphylomata were also recorded.
In this investigation the corneal sensation of one eye was compared with the other so that factors such as humidity, which affects the elasticity of the nylon filament, diurnal variation of sensitivity (Millodot, 1972) , menstruation (Millodot and Lamont, 1974) , and age (Boberg-Ans, 1956) (Fig. 4) . There is a significant difference in corneal sensation between the two conditions (P < 005).
When the patients with scleritis were analysed in more detail other interesting findings were revealed. It was found that the amount of perilimbal circumference involved was a significant factor. It seemed that a certain proportion of the perilimbal area needed to be affected before any effect upon sensation occurred. Many of these patients were examined during and after each recurrence in order to record recovery or otherwise of their corneal sensitivity.
The area of sclera involved was charted by means of the simple diagram already described and the number of quadrants involved recorded. It found that those patients in which more than I quadrant was involved showed a greater incidence of decreased sensation than those in whom only 1 quadrant was involved. There were 27 episodes involving I quadrant and 13 of these showed decreased sensitivity, as compared with 15 episodes involving more than 1 quadrant in which 12 showed decreased sensitivity ( Fig. 5 ) (statistically significant, P<0-05).
In this aspect of the study patients with necrotising scleritis were omitted because profound loss of sensation in this condition occurs irrespective of the number of quadrants involved.
In all patients the corneal sensitivity returned to normal when the inflammation subsided except when a staphyloma resulted, and even then it did so if the staphyloma was small. Sclerosing keratitis appeared to have no effect on sensitivity.
Discussion
It is perhaps not surprising that corneal sensitivity is not often affected in episcleritis (5 patients out of 24), since this condition is a superficial inflammation and not likely to affect nerves that are lying at a deeper level. It does seem odd, however, that sensitivity is not affected more often in scleritis (21 patients out of 35). The explanation may lie in the anatomical arrangement of the corneal nerve supply.
Accounts of this vary in detail but the consensus is that it is derived from the long ciliary nerves (2 in number) and the short ciliary nerves (10 to 12 in number). All of them enter the eye by piercing the scleral coat posteriorly and passing forwards in the suprachoroidal space to the ciliary body to form the ciliary plexus in the ciliary muscle. Branches from this go to supply the ciliary muscle itself, the iris, the sclera, and the cornea. The corneal nerves divide and inosculate to form an annular plexus at the limbus. From the perilimbal plexus 60 to 80 nerves run towards the centre of the cornea, lying in its posterior third and dividing dichotomously as they go. A further network of nerves lies at the level of Bowman's membrane, which sends branches superficially between the epithelial cells (Thomas, 1955) .
Any one corneal nerve supplies up to 25 % of the corneal surface. From this description it follows that a lesion behind the perilimbal plexus would have to be extensive to have much effect on sensation if complete interruption of nerve conduction were to occur, and that even a lesion at the limbus or corneal periphery would need to be deep and extensive. It is known from experiments on rabbits (Zander and Weddell, 1951; Rexed and Rexed, 1951) , in which different sizes of corneal incision were made, that sensation was lost only adjacent to the wound (Fig. 6 ). This would be explicable on the basis given above if the corneal nerve supply was similar in the rabbit.
If more than 1 quadrant of the sclera were to undergo inflammation the effect on corneal sensation would be more likely to occur, because adjacent nerves would be unable to compensate. This was found to be the case.
Necrotising scleritis is a rare and devastating form Fig. 6 Loss of corneal sensation resulting from differing sizes of corneal wound of scleritis which has important systemic associations, mainly acute connective tissue disease. In this study 5 cases of necrotising scleritis were examined, and in every one of them there was a profound loss of sensitivity in the corresponding area of the cornea irrespective of the number of quadrants involved. Fig. 7 shows a case of necrotising scleritis which went on to form an area of scleral necrosis that healed after high doses of systemic steroids, leaving an area of scleral ectasia (Fig. 8 ). Fig. 9 shows the corresponding sensitivity chart during the acute phase. There is an overall decrease in sensitivity in this eye, most marked in the corresponding quadrant. (Rooney et al., 1974) , in which there is an altered arrangement of the scleral fibres. The only cases showing altered sensation in the quiescent state were those displaying large ectatic areas. These cases were often preceded by a necrotising scleritis, which had presumably damaged corresponding 
